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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

LISTING OF CLAIMS 

1 . (Currently Amended) An apparatus comprising: 

a photonic crystal having a layer where light is guided or is confined; and 

at least one lateral electrical contact coupled to said layer of the photonic crystal^ 

said at least one lateral electrical contact positioned to provide electrical control along 

substantially an entire length of said layer . 

2. (Original) The apparatus of claim 1, wherein the photonic crystal is a two- 
dimensional structure comprising: 

a substrate; 

a plurality of apertures formed through the substrate; and 
a waveguide for guiding said light, wherein the waveguide is formed in said layer 
and is positioned proximate to the plurality of apertures. 

3. (Original) The apparatus of claim 1, wherein the photonic crystal is a three- 
dimensional structure comprising: 

a plurality of high refractive index elements; 

a plurality of low refractive index elements distributed throughout the high 
refractive index elements; and 

a region located within the photonic crystal where said light is confined, 

4. (Original) The apparatus of claim 2, wherein the at least one lateral electrical 
contact comprises: 

a first lateral electrical contact positioned proximate to the waveguide, where the 
first lateral electrical contact is optically isolated from the waveguide by the plurality of 
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apertures; and 

a second lateral electrical contact positioned proximate to the waveguide, where 
the second lateral electrical contact is optically isolated from the waveguide by the 
plurality of apertures. 

5. (Original) The apparatus of claim 4, wherein the first and second lateral electrical 
contacts are metallic. 

6. (Original) The apparatus of claim 5, wherein the first and second lateral electrical 
contacts have layers that are at least partially doped. 

7. (Original) The apparatus of claim 6, wherein the first and second lateral electrical 
contacts are substantially identically doped. 

8. (Original) The apparatus of claim 6, wherein the first and second lateral electrical 
contacts are oppositely doped. 

9. (Original) The apparatus of claim 8, wherein the first lateral contact is p-doped 
and the second lateral contact is n-doped. 

10. (Original) The apparatus of claim 2, wherein the waveguide is formed as a 
channel through the plurality of apertures. 

1 1 . (Original) The apparatus of claim 2, wherein the waveguide is formed as a cavity 
disposed substantially in the center of the plurality of apertures. 

12. (Previously Presented) The apparatus of claim 2, wherein the substrate in a 
region of the waveguide is doped. 

13. (Previously Presented) The apparatus of claim 2, wherein the substrate is 
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formed from a material having a high refractive index relative to a refractive index of 
said plurality of apertures. 

14. (Original) The apparatus of claim 2, wherein the substrate material comprises at 
least one of silicon, carbon, germanium, gallium arsenide, gallium phosphide, indium 
phosphide, indium arsenide, indium antimonide, zinc oxide, zinc sulfide, cadmium 
sulfide, cadmium selenide, cadmium tellurium, and alloys thereof. 

15. (Original) The apparatus of claim 4, wherein some of the plurality of apertures 
are formed through at least one of the first and second lateral electrical contacts. 

16. (Original) The apparatus of claim 1, wherein the apparatus is an optical delay 
line. 

17. (Original) The apparatus of claim 1 f wherein the apparatus is an optical 
modulator. 

18. (Original) The apparatus of claim 1, wherein the apparatus is a photodetector. 

19. (Original) The apparatus of claim 1, wherein the apparatus is a thermo-optic 
switch. 

20. (Original) The apparatus of claim 1, wherein the apparatus is a free-carrier 
injection switch. 

21. (Currently Amended) A method for applying electrical control to a photonic 
crystal structure comprising: 

providing a photonic crystal having a layer where light is guided; 
coupling at least one lateral electrical contact to said layer of the photonic crystal 
said at least one lateral electrical contact positioned to provide electrical control along 
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substantially an entire length of said layer ; and 

applying a voltage to the at least one lateral electrical contact. 

22. (Original) The method of claim 21, wherein the step of providing the photonic 
crystal comprises: 

providing a substrate; 

forming a plurality of apertures through the substrate; and 
forming a waveguide for guiding said light, wherein the waveguide is formed in 
said layer and is positioned proximate to the plurality of apertures. 

23. (Original) The method of claim 22, wherein the step of coupling at least one 
lateral electrical contact to said layer of the photonic crystal comprises: 

placing a first lateral electrical contact proximate to the waveguide, where the first 
lateral electrical contact is substantially optically isolated from the waveguide by the 
plurality of apertures; and 

placing a second lateral electrical contact proximate to the waveguide, where the 
second lateral electrical contact is substantially optically isolated from the waveguide by 
the plurality of apertures. 

24. (Original) The method of claim 23, wherein the steps of placing the first and 
second lateral electrical contacts further comprises: 

doping at least a portion of the first and second lateral electrical contacts. 

25. (Original) The method of claim 24, wherein the first and second lateral electrical 
contacts are substantially identically doped. 

26. (Original) The method of claim 24, wherein the first and second lateral electrical 
contacts are oppositely doped. 

27. (Original) The method of claim 26, wherein the step of applying a voltage over 
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the first and second lateral electrical contacts comprises: 
applying a forward bias to the contacts. 

28. (Original) The method of claim 26, wherein the step of applying a voltage over 
the first and second lateral electrical contacts comprises: 

applying a reverse bias to the contacts. 

29. (Original) The method of claim 22, wherein the step of forming a waveguide 
comprises: 

forming the waveguide as a channel through the plurality of apertures. 

30. (Original) The method of claim 22, wherein the step of forming a waveguide 
comprises: 

forming the waveguide as a cavity disposed substantially in the center of the 
plurality of apertures. 

31 . (Original) The method of claim 23, wherein some of the plurality of apertures are 
formed through at least one of the first and second lateral electrical contacts. 

32. (Currently Amended) A method for thermo-optic control of a photonic crystal 
structure comprising: 

providing a photonic crystal comprising: 
a substrate; 

a plurality of apertures formed through the substrate; and 
a waveguide formed through the plurality of apertures, substantially 
proximate to the middle of the substrate; 

forming a first lateral electrical contact proximate to the waveguide, the first 
lateral electrical contact being optically isolated from the waveguide by the plurality of 
apertures; 

forming a second lateral electrical contact proximate to the waveguide, the 
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second lateral electrical contact being optically isolated from the waveguide by the 
plurality of apertures , said first lateral electrical contact and said second lateral electrical 
contact being positioned to provide electrical control along substantially an entire length 
of said layer ; and 

sequentially heating and cooling the substrate. 

33. (Original) The method of claim 32, vyherein the steps of forming the first and 
second lateral electrical contacts comprise: 

forming a dopant layer proximate to the first and second edges of the substrate; 
depositing a metal over the dopant layer. 

34. (Original) The method of claim 32, wherein the steps of forming the first and 
second lateral electrical contacts comprise: 

forming a dopant layer proximate to the first and second edges of the substrate; 
depositing a silicide contact over the dopant layer. 

35. (Original) The method of claim 32, wherein the step of sequentially heating and 
cooling the substrate comprises: 

applying a voltage over the first and second lateral electrical contacts. 

36. (Original) The method of claim 32, wherein some of the plurality of apertures are 
formed through the first and second lateral electrical contacts. 
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